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DETAILED ACTION 

Claim Rejections - 35 USC §103 
1.. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1 1-17 and 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Akram et al (U.S. 6,891,248) in view of Hashimoto (U.S. 6,323,542) and Irie (U.S. 6,534,386). 

As to claim 11, Akram et al discloses in figure IE a semiconductor device and a 
corresponding method of manufacturing a semiconductor device comprising: forming a 
redistribution layer (comprising "power conductor" 42Vcc and "electrode" 36) over a 
semiconductor wafer ("die" 12) which includes an integrated circuit (24) and an interconnect 
(comprising "conductor" 22 and "power die contact" 16Vcc) electrically connected with the 
integrated circuit (24), the redistribution layer (comprising "power conductor" 42Vcc and 
"electrode" 36) electrically connecting with a pad ("power die contact" 16Vcc) which is a part of 
the interconnect (comprising "conductor" 22 and "power die contact" 16Vcc) and including a 
first portion located over the pad ("power die contact" 16Vcc) and a second section other than 
the first portion; forming an external terminal ("power terminal contact" 14Vcc) on the second 
section of the redistribution layer (comprising "power conductor" 42Vcc and "electrode" 36). 

Akram et al does not disclose a semiconductor device comprising: forming a first resin 
layer having a side surface so that at least a part of the first resin layer is placed on the 
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redistribution layer; forming a second resin layer over the first resin layer and on the 
semiconductor wafer so as to cover the side surface of the first resin layer. 

Hashimoto discloses in figure 8 a semiconductor device and a corresponding method of 
manufacturing a semiconductor device comprising: forming a first resin layer ("stress relieving 
layer"57) ["stress relieving layer 1 ' can be silicon denatured polyimide resin or epoxy resin or 
silicone denatured epoxy resin, see col. 7, lines 13-19] having a side surface [a side surface is the 
extended outer surface (curved surface) of layer 57] so that at least a part of the first resin layer 
(57) is placed on the redistribution layer ("wiring" 58); forming a second resin layer 
("supplementary transmission layer" 53) ["supplementary transmission layer" is constructed of 
resin, see col. 9, lines 25-36] over the first resin layer (57) and on the semiconductor wafer (52) 
so as to cover the side surface of the first resin layer (57). Therefore, it would have been obvious 
to a person having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Akram et al by forming a first resin layer having a side surface so that 
at least a part of the first resin layer is placed on the redistribution layer; and forming a second 
resin layer over the first resin layer and on the semiconductor wafer so as to cover the side 
surface of the first resin layer as taught by Hashimoto for protecting the redistribution layer 
(wiring) and the semiconductor chip of the semiconductor device (see col. 11, lines 56-58 in 
Hashimoto). 

Akram et al in view of Hashimoto does not disclose the step of cutting the semiconductor 
wafer. Irie (U.S. 6,534,386) discloses in figures 2-3 a semiconductor device and a corresponding 
method of manufacturing a semiconductor device comprising: cutting the semiconductor wafer 
(101) (see col. 1, lines 25-39). Therefore, it would have been obvious to a person having 
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ordinary skill in the art at the time the invention was made to modify the semiconductor device 
and the corresponding method of Akram et al in view of Hashimoto by having the step of cutting 
the semiconductor wafer as taught by Irie for providing individual semiconductor chips*for use in 
the other devices (see col. 1, lines 25-39 in Irie). 

As to claim 12, Akram et al does not a semiconductor device comprising: forming the 
first resin layer to cover the redistribution layer excluding a region in which the external terminal 
is formed, and forming the second resin layer to cover at least a lower part of the external 
terminal. 

Hashimoto discloses in figure 8 a semiconductor device and a corresponding method of 
manufacturing a semiconductor device comprising: forming a first resin layer ("stress relieving 
layer"57) ["stress relieving layer" can be silicon denatured polyimide resin or epoxy resin or 
silicone denatured epoxy resin, see col. 7, lines 13-19] to cover the redistribution layer ("wiring" 
58) excluding a region in which the external terminal ("solder ball" 60) is formed, and forming 
the second resin layer ("supplementary transmission layer" 53) ['supplementary transmission 
layer" is constructed of resin, see col. 9, lines 25-36] to cover at least a lower part of the external 
terminal ("solder ball" 60). Therefore, it would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to modify the semiconductor device of Akram 
et al by forming the first resin layer to cover the redistribution layer excluding a region in which 
the external terminal is formed, and forming the second resin layer to cover at least a lower part 
of the external terminal as taught by Hashimoto for protecting the redistribution layer (wiring) 
and the semiconductor chip of the semiconductor device (see col. 11, lines 56-58 in Hashimoto); 
also for retaining the external terminal within the semiconductor device. 
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As to claim 13, Akram et al discloses in figure IE a semiconductor device and a 
corresponding method of manufacturing a semiconductor device comprising: forming an 
insulating layer ("dielectric layer" 38) before forming the redistribution layer (comprising 
"power conductor" 42Vcc and "electrode" 36), wherein the redistribution layer (comprising 
"power conductor" 42Vcc and "electrode" 36) is formed on the insulating layer ("wiring" 38). 

As to claims 14, 15 and 16, figure 6 A of Akram et al shows the semiconductor wafer 
(10W) includes a first region [a first region is a spaced region between the regions of dices 12W] 
and a plurality of second regions [a plurality of second regions are the regions of dices 12W], 
each of the second regions being surrounded by the first region. 

Akram et al does not disclose the first resin layer and the second resin layer are formed 
only in the second region. 

Hashimoto discloses in figure 8 a semiconductor device and a corresponding method of 
manufacturing a semiconductor device comprising: forming a first resin layer ("stress relieving 
layer" 5 7) [ u stress relieving layer" can be silicon denatured polyimide resin or epoxy resin or 
silicone denatured epoxy resin, see col 7, lines 13-19] and the second resin layer 
("supplementary transmission layer" 53) ["supplementary transmission layer" is constructed of 
resin, see col. 9, lines 25-36]) are formed only in the second region [the second region is the 
region of the semiconductor wafer (die/chip 52)]. Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Akram et al by forming the first resin layer and the second resin layer 
only in the second region as taught by Hashimoto for protecting the redistribution layer (wiring) 
and the semiconductor chip of the semiconductor device (see col. 11, lines 56-58 in Hashimoto). 
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Akram et al in view of Hashimoto does not disclose the semiconductor device 
comprising: the semiconductor wafer is cut along the first region. Irie (U.S. 6,534,386) discloses 
in figures 2-3 a semiconductor device and a corresponding method of manufacturing a 
semiconductor device comprising: the semiconductor wafer (101) is cut along the first region 
("dicing line" 102) (see col. 1, lines 25-39). Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify the semiconductor 
device and the corresponding method of Akram et al in view of Hashimoto by having the 
semiconductor wafer which is cut along the first region as taught by Irie for providing individual 
semiconductor chips for use in the other devices (see col. 1, lines 25-39 in Irie). 

As to claim 17, Akram et al does not disclose a semiconductor device comprising: 
forming a part of the second resin layer which covers the side surface of the first resin layer, in a 
upper part and along an edge portion of the second region. 

Hashimoto discloses in figure 8 a semiconductor device and a corresponding method of 
manufacturing a semiconductor device comprising: forming a part of the second resin layer 
("supplementary transmission layer" 53) ^'supplementary transmission layer" is constructed of 
resin, see col. 9, lines 25-36] which covers the side surface of the first resin layer ("stress 
relieving layer" 5 7) [ u stress relieving layer" can be silicon denatured polyimide resin or epoxy 
resin or silicone denatured epoxy resin, see col. 7, lines 13-19], in a upper part and along an edge 
portion of the second region [the second region is the region of the semiconductor wafer 
(die/chip 52)]. Therefore, it would have been obvious to a person having ordinary skill in the art 
at the time the invention was made to modify the semiconductor device of Akram et al by 
forming a part of the second resin layer which covers the side surface of the first resin layer, in 
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an upper part and along an edge portion of the second region as taught by Hashimoto for 
protecting the redistribution layer (wiring) and the semiconductor chip of the semiconductor 
device (see col. 1 1, lines 56-58 in Hashimoto). 

As to claim 23, Akram et al discloses in figure IE a semiconductor device and a 
corresponding method of manufacturing a semiconductor device comprising: forming a wiring 
pattern ("comprising "power conductor" 42Vcc and "electrode" 36") over a semiconductor wafer 
("die" 12) which includes an integrated circuit (24) and an interconnect (comprising "conductor" 
22 and "power die contact" 16Vcc) electrically connected with the integrated circuit (24), the 
wiring pattern (comprising "power conductor" 42Vcc and "electrode" 36) electrically connecting 
with a pad ("power die contact" 16Vcc) which is a part of the interconnect (comprising 
"conductor" 22 and "power die contact" 16Vcc) and including a first portion located over the 
pad ("power die contact" 16Vcc) and a second section other than the first portion; forming an 
external terminal ("power terminal contact" 14Vcc) on the second section of the wiring pattern 
(comprising "power conductor" 42Vcc and "electrode" 36). 

Akram et al does not disclose a semiconductor device comprising: forming a first resin 
layer having a side surface so that at least a part of the first resin layer is placed on the wiring 
pattern; forming a second resin layer over the first resin layer and on the semiconductor wafer so 
as to cover the side surface of the first resin layer. 

Hashimoto discloses in figure 8 a semiconductor device and a corresponding method of 
manufacturing a semiconductor device comprising: forming a first resin layer ("stress relieving 
layer"57) ["stress relieving layer" can be silicon denatured polyimide resin or epoxy resin or 
silicone denatured epoxy resin, see col. 7, lines 13-19] having a side surface [a side surface is the 
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extended outer surface (curved surface) of layer 57] so that at least a part of the first resin layer 
(57) is placed on the wiring pattern ("wiring" 58); forming a second resin layer ("supplementary 
transmission layer" 53) ^supplementary transmission layer" is constructed of resin, see col. 9, 
lines 25-36] over the first resin layer (57) and on the semiconductor wafer (52) so as to cover the 
side surface of the first resin layer (57). Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify the semiconductor 
device of Akram et al by forming a first resin layer having a side surface so that at least a part of 
the first resin layer is placed on the wiring pattern; and forming a second resin layer over the first 
resin layer and on the semiconductor wafer so as to cover the side surface of the first resin layer 
as taught by Hashimoto for protecting the wiring pattern and the semiconductor chip of the 
semiconductor device (see col. 11, lines 56-58 in Hashimoto). 

Akram et al in view of Hashimoto does not disclose the step of cutting the semiconductor 
wafer. Irie (U.S. 6,534,386) discloses in figures 2-3 a semiconductor device and a corresponding 
method of manufacturing a semiconductor device comprising: cutting the semiconductor wafer 
(101) (see col. 1, lines 25-39). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the semiconductor device 
and the corresponding method of Akram et al in view of Hashimoto by having the step of cutting 
the semiconductor wafer as taught by Irie for providing individual semiconductor chips for use in 
the other devices (see col. 1, lines 25-39 in Irie). 

As to claims 24 and 25, Akram et al does not disclose the second resin layer extending 
further along a surface of the semiconductor wafer than the first resin layer so as to cover a 
surface area of the semiconductor wafer that is not covered by the first resin layer. 
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Hashimoto further discloses in figure 9 a semiconductor device and a corresponding 
method of manufacturing a semiconductor device comprising: a second resin layer (77) 
extending further along a surface of the semiconductor wafer (72) than the first resin layer (76) 
so as to cover a surface area of the semiconductor wafer (72) that is not covered by the first resin 
layer (76). Therefore, it would have been obvious to a person having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device and the corresponding 
method of Akram et al by having a second resin layer extending further along a surface of the 
semiconductor wafer than the first resin layer so as to cover a surface area of the semiconductor 
wafer that is not covered by the first resin layer as taught by Hashimoto for absorbing the stress 
from the chip and the surface of the substrate. 

3. Claiml8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Akram et al (U.S. 
6,891,248) in view of Hashimoto (U.S. 6,323,542) and Irie (U.S. 6,534,386) as applied to claim 
1 1 above, and further in view of Teng (U.S. 6,242,156). 

As to claim 18, Akram et al in view of Hashimoto and Irie does not disclose a 
semiconductor device comprising: the second resin layer is formed by using a resin that is 
sensitive to radiation and by applying lithographic technology. 

Teng (U.S. 6,242,156) discloses in col. 8, line 61 - col. 9, line 1 1 a resin layer 
("radiation-sensitive layer") is formed by using a resin ("diazo resin") that is sensitive to 
radiation and by applying lithographic technology. Therefore, it would have been obvious to a 
person having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Akram et al in view of Hashimoto and Irie by having a resin layer that 
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is formed by using a resin that is sensitive to radiation and by applying lithographic technology 
as taught by Teng in order to avoid the interference effects of radiation. 

Response to Arguments 

4. Applicant's arguments with respect to claims 1 1 and 23-25 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 . 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Y. Tran whose telephone number is (571) 272-21 10. The 
examiner can normally be reached on M-F (9-6:30pm). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith, can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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